Previous research suggests that older adults are more verbose than young adults and that general inhibitory difficulties might play a role in such tendencies. In the present study of 60 young adults and 61 older adults, the authors examined whether verbosity might also be related to difficulty deciphering emotional expressions. Measures of verbosity included total talking time, percentage of time spent on-topic, and extremity of off-topic verbosity. Over all 3 measures, older men and women were significantly more verbose than young men and women. Older men's (but not older women's) verbosity was related to poorer emotion recognition, which fully mediated the age effect. The results are consistent with the idea that older men who talk more do so, in part, because they fail to decipher the emotional cues of a listener.
Verbosity is characterized as extended speech that is lacking in focus or coherence (Arbuckle & Pushkar Gold, 1993) . A stereotype of older adults (e.g., 60ϩ years) is that they tend to be verbose, and a number of studies indicate that a small proportion of older adults do tend to talk more and go off-topic more (e.g., Arbuckle & Pushkar Gold, 1993; Gold, Andres, Arbuckle, & Schwartzman, 1988) . James, Burke, Austin, and Hulme (1998) argued that older adults talk more because their communicative goals emphasize a description of significant life events rather than the concise provision of information. However, Arbuckle, NoharaLeClair, and found that a small proportion of older adults tend to talk more even when trying to communicate which of a number of objects a listener should choose, that is, when a description of significant life events should not be relevant to their conversational goals.
Verbosity has a number of real-world implications. found that when paired with same-aged peers, verbose individuals talked more, were less interested in their conversational partner, focused more on themselves, and had conversational partners who were less satisfied with the conversation. Not surprisingly, then, greater verbosity is related to poorer psychosocial functioning (Arbuckle & Pushkar Gold, 1993; Gold et al., 1988) .
An important question is what causes heightened levels of verbosity in some older adults. Several studies link older adults' tendency to be verbose to cognitive disinhibition (e.g., Arbuckle & Pushkar Gold, 1993; Pushkar Gold & Arbuckle, 1995 ). Yet, correlations tend to be relatively modest (e.g., around .24 to .27 in Arbuckle & Pushkar Gold, 1993) , and not all tasks measuring inhibition have correlated with verbosity, suggesting there are other factors involved.
In the present study, we examined the possibility that verbosity relates to a diminished ability to detect emotional expressions. For instance, verbose older adults may fail to pick up on signs of boredom or irritation in their listener. A recent meta-analytic review concluded that older adults are worse than young adults at labeling various facial, auditory, and bodily expressions (Ruffman, Henry, Livingstone, & Phillips, 2008) . In particular, recognition of anger and sadness across all three modes of expressions is worse in older adults. In addition, older adults are not as good at recognizing complex emotions and mental states (e.g., regretful, accusing, reflective, preoccupied) in the eyes (Phillips, MacLean, & Allen, 2002) and, when examining photographs of facial expressions, spend less time looking at the eyes and more time looking at mouths than do young adults (Sullivan, Ruffman, & Hutton, 2007; Wong, Cronin-Golomb, & Neargarder, 2005) . The eyes are more informative than mouths for basic emotions such as anger, sadness, and fear (Bassili, 1979; Calder, Young, Keane, & Dean, 2000; Sullivan et al., 2007) , and are also more informative than mouths and as informative as the whole face for complex mental states such as interested, thoughtful, and scheming (Baron-Cohen, Wheelwright, & Jolliffe, 1997) . A failure to look at the eyes might result in a reduced ability to extract social cues that would indicate a need to stop talking. Worse recognition of emotions such as shame and fear has also been implicated in older adults' difficulty detecting lies (Tehan Stanley & Blanchard-Fields, 2008) because liars have been shown to leak these emotions (Frank & Ekman, 1997) .
There is also evidence for gender differences in verbosity and emotion recognition. Older men's style of conversation is similar in some ways to those who score highly on measures of off-topic verbosity , and meta-analytic findings indicate that young women tend to be better recognizing emotions than young men (Hall, 1978) . Thus, a plausible hypothesis is that older men have worse emotion recognition than older women, which in turn leads to worse verbosity; in other words, a link between emotion recognition and verbosity will be stronger in older men.
In sum, older adults score worse on a number of tasks measuring emotion recognition and social insight, which might contribute to
an increase in verbosity. We examined this hypothesis by giving young and older adults two main tasks: a verbosity task and an emotion task. We examined whether verbosity would be more common in older adults compared with young adults, whether verbosity in older adults would be associated with worsening emotion recognition, and whether links would be particularly strong in older men compared with older women.
Method Participants
The participants were 60 young adults including 26 men (M ϭ 20.73 years old, range ϭ 18 -30) and 34 women (M ϭ 20.38 years old, range ϭ 18 -35) and 61 healthy older adults including 25 men (M ϭ 70.72 years old, range ϭ 63-85) and 36 women (M ϭ 70.39 years old, range ϭ 60 -85). Older adults were recruited through newspaper advertisements and a university participant database or were friends of those in the database. The young adults were undergraduates. All participants spoke English as their first language, and none of the older adults had previously suffered from a stroke. All participants' eyesight was assessed with Snellen's 3-Meter Visual Acuity Chart, and all had corrected vision falling within the normal range (i.e., from 20/20 to 20/30).
Materials and Procedure
Verbosity. The verbosity task was modeled after the task described by Pushkar et al. (2000) . A 35-year-old female interviewer videotaped participants as they responded to seven prompts: "Tell me about your education," "Where did you grow up?" "What was your favorite game as a child?" "Tell me about some of your childhood friends," "What are some of your hobbies?" "Tell me about your best friend," and "Tell me about your mother (or the closest female relative who brought up the participant)." The interviewer responded with natural friendliness, nodding, smiling, and saying "Uh-huh" occasionally, and was blind to the hypotheses and participants' emotion recognition scores.
We examined three measures of verbosity: total talking time, percentage of the time spent on-topic, and extremity of off-topic speech (e.g., when asked about childhood friends, talking in depth about one's mother is more extremely off-topic than talking about social games). For each of the seven prompts, we measured talking time from the time the participant began speaking to the time he or she finished talking. The total talking time measure was comprised of the summed total of these subtotals. For the percentage and severity measures, one (middle-aged) coder coded all participants from videotapes and a second (young adult) coder coded 25% of participants. Due to coder error, the percentage and severity data for five older women and five older men were not coded, leaving 51 older adults. Interrater reliabilities were good on the coded data for both percentage, ␣ ϭ .86, and severity, ␣ ϭ .88.
Emotion recognition. Participants were asked to identify three types of emotional expressions (facial, vocal, and bodily) and, in separate tasks, to match emotional expressions crossmodally (voices to faces and voices to bodies). Stimuli consisted of 24 faces, 24 voices (12 items repeated twice), and 24 bodies. In each case, there were four items representing each of the six basic emotions (happy, sad, angry, fearful, disgusted, and surprised).
Faces were a taken from the Facial Expression of Emotion: Stimuli and Test (FEEST; Young, Perrett, Calder, Sprengelmeyer, & Ekman, 2002) , which includes black-and-white images of five men and five women expressing each of the six basic emotions. Vocal expressions included items used by Sullivan and Ruffman (2004a) , supplemented by additional new stimuli, in which actors made nonverbal emotional sounds (e.g., "rrrrr" for anger) or read neutral passages with emotional intonation. The bodily expressions were color pictures of actors, with their faces either not visible or digitally obscured, conveying each of the basic emotions through various poses (e.g., for disgust, a woman recoiling from a man who is trying to kiss her). The faces, bodies, and voices were chosen in a pretest in which 20 young (18 -24 years) and 20 older (64 -84 years) adults were presented with the 60 faces of the FEEST, 24 auditory expressions, and 36 bodily expressions, with each item meant to convey a particular emotion. To avoid using young adults' responses as the "gold standard," we calculated the proportion of participants (summed over young and old) who identified each item as angry, sad, and so on and removed the items closest to floor or ceiling, thereby removing too easy or too difficult items that would be insensitive to age differences in emotion recognition (e.g., Isaacowitz et al., 2007) .
In the emotion recognition tasks, the face, voice, and body items were randomly presented in three separate blocks on a computer monitor. In each case, participants chose the emotion that an expression conveyed by pressing an appropriately labeled key on the keyboard. In the voice-face matching task, participants listened to each emotional sound for 10 s and then selected which of six displayed faces (one for each of the six basic emotion categories) expressed the same emotion. Each stimulus face served as the correct answer once and as a distractor five times across the 24 trials, with the times randomly determined. We conducted the voice-body matching task similarly, using the 24 bodies from the body task.
General cognitive ability. We examined whether measures of general cognitive ability-crystallized and fluid ability-were related to changes in verbosity and emotion recognition. Crystallized IQ (e.g., vocabulary) typically remains stable or improves with age, whereas fluid IQ (e.g., speed of processing; working memory; processes that are associated with greater mental effort, novelty, and information complexity) declines (Salthouse, 2000) . The first two subtests of the Culture Fair Test (Cattell & Cattell, 1959) were used to measure fluid IQ (completing a series and classifying two of five objects as the same). The Peabody Picture Vocabulary Test (Dunn & Dunn, 2007) was used as a measure of crystallized IQ. This test measures receptive vocabulary, requiring participants to point to one of four pictures to identify a word.
Design
The five emotion subtests were given in a block in a counterbalanced order. Individual items within each subtest were randomized. The order of the emotion block, the verbosity task, the fluid task, and the crystallized tasks was counterbalanced. The vision task was administered last. 
Results
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tified outliers separately for the four groups (young men, young women, older men, older women) by calculating means and standard deviations for each group. Any value Ϯ 3 standard deviations outside the mean value was transformed to equal the next closest value (e.g., the highest value within 3 standard deviations of the mean; Tabachnick & Fidell, 1989) . Outliers were as follows: for the proportion variable, one young man, one older man, and one older woman; for the extremity variable, one young man and one older man; and for talk time variable, one young man and two older men. First, we examined the verbosity measures, then the emotion recognition measure, the fluid and crystallized measures, and finally, how age, gender, emotion, and fluid and crystallized ability affected verbosity. We analyzed each verbosity variable separately using Kruskal-Wallis tests, testing for differences between the four groups. If this test statistic was significant, we then used Mann-Whitney U tests to compare individual groups for each verbosity variable. For percentage of on-topic talk, extremity of off-topic talk, and talk time, there was a significant difference between groups, all 2 Ͼ 23.64, all ps Ͻ .001. For each of the three verbosity variables, there were significant differences between both young groups versus both older groups, all Zs Ͼ Ϫ4.86, all ps Ͻ .001, but not within age groups. In all cases, older adults were more verbose than young adults (i.e., talked longer, were off-topic a greater percentage of the time, and were more severely offtopic).
Talk time, percentage of on-topic talk, and extremity of offtopic talk were highly intercorrelated. Total talk time was significantly correlated with percentage of on-topic talk, Spearman's ϭ Ϫ.76, p Ͻ .001, and with extremity of off-topic talk, Spearman's ϭ .77, p Ͻ .001, and percentage and extremity were significantly related, Spearman's ϭ Ϫ.97, p Ͻ .001. Given these correlations, we created a composite verbosity score by transforming each participant's score on the three measures of verbosity to z scores, reverse-coding the percentage score, and then calculating a composite mean z score for each participant included in the three verbosity measures to give an overall measure of verbosity. There were two outliers on the composite variable; one young man and one older man whose data were transformed as described earlier.
The data are included in Table 1 , and differences between the four groups were analyzed with a Kruskal-Wallis test. There was a significant difference in the composite verbosity score over the four groups, 2 (3, N ϭ 111) ϭ 54.65, p Ͻ .001, with differences between all combinations of the young and older groups (e.g., young men vs. older women), ps Ͻ .001, but not between young men and young women or older men and older women, MannWhitney test: both Zs Ͻ 1.50, both ps Ͼ .13.
The five subtests of the emotion task showed high reliability (Cronbach's ␣ ϭ .80), and we obtained an overall emotion recognition score by summing the total number of correct responses across all subtests, which was examined with a 2 (age) ϫ 2 (gender) analysis of variance. The main effect for age was significant, with older adults worse than young adults, F(1, 117) ϭ 41.37, p Ͻ .001, mean square error (MSE) ϭ 5596.78, p 2 ϭ .26, and the main effect for gender was also significant, with men worse than women, F(1, 117) ϭ 9.59, p Ͻ .01, MSE ϭ 1297.63, p 2 ϭ .08. The interaction was not significant, F Ͻ 1.00. Next, we examined fluid and crystallized IQ (see Table 1 ) with separate 2 (age group) ϫ 2 (gender) analyses of variance. Consistent with typical findings on aging, older adults were worse than young adults on the fluid ability measure, F(1, 117) 2 ϭ .02. In order to examine the relations among age, emotion task performance, and verbosity, we used gender, age (both dummy coded), total emotion score, and their interactions in a multiple regression analysis predicting the verbosity composite score, controlling for both fluid and crystallized ability; all predictors were centered and entered simultaneously into the model predicting verbosity (see Table 2 ). Emotion score interacted with age. Worse emotion scores were associated with greater verbosity in older but not young adults, r ϭ Ϫ.27 versus .28. This effect was qualified by a three-way interaction that we explored by performing separate Note. The maximum possible score for extremity of off-topic was 5 (higher score ϭ more extreme off-topic). A higher z score for the verbosity composite ϭ more verbose. Emotion task ϭ the total number of correct responses summed over the five emotion subtests; maximum score ϭ 120.
regression analyses for men and women. For men, emotion score interacted with age, ␤ ϭ Ϫ.34, t ϭ Ϫ2.39, p Ͻ .05, such that worse emotion scores predicted greater verbosity in older participants, r ϭ Ϫ.46, p Ͻ .05, but not young ones, r ϭ .22, p Ͼ .27. The same regression analysis for women produced no significant effects. Finally, we conducted a meditational analysis to determine whether the age differences in men's verbosity could in fact be explained by their emotion recognition (the question is moot for women, for whom emotion and verbosity were not associated). Partial correlations revealed that controlling for emotion score indeed eliminated the effect of men's age on their verbosity, ␤ ϭ .47, p ϭ .001, versus ␤ ϭ .23, p Ͻ .25, and a Sobel test confirmed that the change was significant, z ϭ 2.02, p Ͻ .05. Thus, age differences in men's verbosity were fully mediated by differences in the men's ability to perceive emotion, consistent with a causal role for emotion.
Discussion
Previous researchers have found that older adults tend to be more verbose and that verbosity is related to reductions in inhibitory ability. However, correlations between inhibitory ability and verbosity tend to be relatively modest, making it likely that other factors also contribute to verbosity. In the present study, we examined whether greater verbosity in older adults might be related to a reduced ability to decipher the emotional cues of a listener. To test this idea, we gave a group of young and older adults a 120-item emotion recognition task comprising facial, vocal, and bodily expressions and matching of faces to voices and bodies to voices. In addition, we gave them an extensive life history interview to examine verbosity.
A number of our findings are consistent with the idea that older adults are more verbose than young adults. Older men and women tended to talk more, to spend a greater proportion of their time off-topic, and to wander farther off-topic when they did so. We included interaction terms involving age group, gender, and emotion in our analyses because of previous research indicating that emotion recognition (Hall, 1978) is worse in men and because older men tend to display conversational styles similar to those of verbose individuals , suggesting links between emotion recognition and verbosity would be strongest in older men. Indeed, our findings-particularly the full mediation of men's age effect by their emotion score-were consistent with the idea that older men are more verbose, in part, because they fail to pick up on a listener's emotional cues that they should stop. We posit that a general difficulty deciphering emotional cues in everyday life leads to a habitual tendency to talk too much in older men, so that even in relatively benign situations with few negative emotion cues (such as our experiment), older men talk too much.
The findings were not consistent with several alternative interpretations, for example, that men were more verbose because they liked talking to a female interviewer. Young men would presumably have enjoyed speaking to the female interviewer also, yet they were not verbose. Furthermore, enjoyment of talking to the interviewer cannot explain the relation between emotion task performance and verbosity in older men. Emotion recognition was unrelated to verbosity in young adults or older women, although this result should be interpreted cautiously given that there was something of a floor or ceiling effect in the percentage of on-topic and extremity of off-topic verbosity measures in these groups.
There are likely to be several causes of verbosity in older adults in addition to inhibition and emotion recognition. Older adults, arguably, have greater social confidence than young adults, as well as different communicative goals that emphasize a description of significant life events rather than a concise provision of information (James et al. 1998) . These factors might contribute to higher levels of verbosity in older adults. Furthermore, it is well established that word-finding problems are worse in older adults (Burke & Shafto, 2004; Heller & Dobbs, 1993) and are associated with an increase in the words used as older adults attempt to reformulate their communicative utterances (Bortfeld, Leon, Bloom, Schober, & Brennan, 2001; Schmitter-Edgcome, Vesneski, & Jones, 2000) . This might also result in older adults talking more than young adults.
Our general finding that emotion recognition was worse in men than women is consistent with previous research. Although not all studies find a female advantage in emotion detection, there is a general trend in that direction. For instance, a review by Hall (1978) found that there was, overall, a female advantage in emotion recognition, with 20% of individual studies finding a female advantage in judging emotion from facial or bodily cues in participants ranging from preschool to college age and older. McClure (Hampson, van Anders, & Mullin, 2006) . Although previous studies of older versus younger adults' emotion recognition have not typically focused on gender due to small samples, our study extends these findings, isolating older adults as the participant group and suggesting that gender differences present in childhood and young adulthood persist into older adulthood (see also Tehan Stanley & Blanchard-Fields, 2008) . A broader question concerns the underlying reasons for agerelated declines in social understanding. One common idea is that social understanding declines as the brain declines. Although we did not examine brain activation or decline, some consideration of these issues might help to explain our results and point a way forward for future research. Changes in brain regions such as the amygdala, orbitofrontal cortex, anterior cingulate cortex, and fusiform gyrus have been implicated in recognition of the basic emotions (Calder et al., 2003; Isaacowitz et al., 2007; Phillips et al., 2002; Ruffman et al., 2008; Sullivan & Ruffman, 2004a , 2004b Suzuki, Hoshino, Shigemasu, & Kawamura, 2007; Williams et al., 2006; Wong et al., 2005) and in understanding of the significance of eye gaze information (e.g., Adolphs et al., 1998; Young, Aggleton, Hellawell, & Johnson, 1995) . Volume in these areas is consistently reduced with age (see Ruffman et al., 2008 , for a summary). Furthermore, Williams et al. (2006) found direct evidence for a link to brain decline; declines in the recognition of facial expressions of fear between the 20s and the 40s were related to volume declines in medial frontal areas. For these reasons, an interesting question for future research is whether the link between emotion recognition and verbosity can be tied to an aging brain.
In sum, there are likely to be multiple causes of verbosity in older adults. Previous research indicates a link to general inhibitory difficulties. The present study provides the first evidence that verbosity in older men is related to difficulty picking up on emotional cues.
